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Dam  Safety  Bog  Brook  Dam  No.  1 


Dam  Safety  Bog  Brook  Dam  No.  1 

National  Dam  Safety  Program  Bog  Brook  Dam  No.  2 

Visual  Inspection  Putnam  County 

Hydrology,  Structural  Stability  East  Branch  of  Croton  River 

i ABSTRACT  (T~iarBan  on  reeerem  o H*  ft  nmeeeeeey  mod.  Identity  by  block  mmibet) 

This  report  provides  information  and  analysis  on  the  physical  condition  of 
the  dam  as  of  the  report  date.  Information  and  analysis  are  based  on  visual 
Inspection  of  the  dam  by  the  performing  organization. 

Bog  Brook  Dam  No.  1 and  No.  2 were  inspected  and  Judged  to  be  unsafe,  non- 
emergency. Dam  No.  1 has  significant  seepage  at  Junction  of  the  north  abut- 
ment and  downstrefe jr face  of  embankment.  Dam  No.  2 has  growth  of  trees  and 
brush  on  wnbankment . 
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NANEN-F 

Honorable  Hugh  L.  Carey 


I.D.  NO. 

NAME  OF  DAM 

N.Y.  49 

Bocantico  Dam 

N.Y.  445 

Attica  Dam 

N.Y.  658 

Cork  Center  Dam 

N.Y.  153 

Jackson  Creek  Dam 

N.Y.  172 

Lake  Algonquin  Dam 

N.Y.  318 

Sixth  Lake  Dam 

N.Y.  13 

But let  Storage  Dam 

N.Y.  90 

Putnam  Lake  (Bog  Brook  Dam) 

N.Y.  166 

Pecks  Lake  Dam 

N.Y.  674 

Bradford  Dam 

N.Y.  75 

Sturgeon  Pool  Dam 

N.Y.  414 

Skaneateles  Dam 

N.Y.  155 

Indian  Lake  Dam 

N.Y.  472 

Newton  Falls  Dam 

N.Y.  362 

Buckhorn  Lake  Dam 

The  classification  of  "unsafe"  applied  to  a dam  because  of  a seriously  in- 
adequate spillway  is  not  meant  to  oonnote  the  same  degree  of  emergency  as 
would  be  associated  with  an  "unsafe"  classification  applied  for  a structural 
deficiency.  It  does  mean,  however,  that  based  on  an  initial  screening,  and 
preliminary  computations,  there  appears  to  be  a serious  deficiency  in  spill-  . 
way  capacity  so  that  if  a severe . storm.  wej?e  to  occur,  ovef tapping  and  failure 
•of*the*dam  would ‘fake  place,  significantly  increasing  the  hazard  to  loss  of 
life  downstream  from  the  dam. 

Consequently,  it  is  advisable  to  implement  the  recommendations  previously 
furnished  in  the  reports  for  the  above-mentioned  dams  as  soon  as  practicable. 

It  is  requested  that  owners  of  these  dams  be  furnished  a copy  of  this  letter 
and  that  copies  be  permanently  appended  to  all  reports  previously  furnished 
to  you. 


Sincerely  yours. 


CLARK  H.  BENN 

Colonel,  Corps  of  Engineers 
District  Engineer 
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NANEN-F 


Honorable  Hugh  L.  Carey 
Governor  of  New  York 
Albany,  New  York  12224 


Dear  Governor  Carey: 

The  purpose  of  this  letter  is  to  inform  you  of  a clarification  of  the  guide- 
lines used  by  this  office  in  assessing  dams  under  the  National  Program  of 
Inspection  of  Dams. 

Office  of  the  Chief  of  Engineers  has  recently  provided  a clarification  that 
dams  with  seriously  inadequate  spillways  are  to  be  assessed  as  unsafe,  nan- 
emergency,  until  more  detailed  studies  prove  otherwise  or  corrective  measures 
are  completed. 

The  jfollowing^  dams  in  your  ^state  have  previously  been  assessed  as  . having 
seriously  inadequate  spillways,  with  capability  to  pass  safely  only  the  per- 
centage of  the  probable  maximum  flood  as  noted  in  each  report.  They  are  now 
to  be  assessed  as  unsafe: 


I.D.  NO. 

NAME  OF  DAM 

N.Y.  59 

Lower  Warwick  Reservoir  Dam 

N.Y.  4 

Salisbury  Mills  Dam 

N.Y.  45 

Amawalk  Dam 

N.Y.  418 

Jamesville  Dam 

N.Y.  685 

Colliersville  Dam 

N.Y.  6 

Delta  Dan 

N.Y.  421 

Oneida  City  Dam 

N.Y.  39 

Croton  Falls  Dam 

N.Y.  509 

Chadwick  Dan  (Plattenkill) 

N.Y.  66 

Boyds  Cbrner  Dan 

N.Y.  397 

Cranberry  Lake  Dam 

N.Y.  708 

Seneca  Falls  Dam 

N.Y.  332 

Lake  Sebago  Dam 

N.Y.  338 

Indian  Brook  Dam 

N.Y.  33 

Lower (S)  Wiccopee  Dam  (Lower 
Hudson  W.S.  for  Peekskill) 

HUDSON  RIVER  BASIN 


Name  of  Dams:  Bog  Brook  Dam  No.  1 and  Dam  No.  2 

County  and  State:  Putnam  County,  New  York 

Inventory  Numbers:  Dam  No.  1 - NY  00068;  Dam  No.  2 - NY  00069 
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Bog  Brook  Dam  No.l  and  Dam  No.2 

State  Located:  New  York 
County  Located:  Putnam  County 
Stream:  Tributary  to  East  Branch  of  the  Croton 
River 

Date  of  Inspection:  July  17,  1978 
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ASSESSMENT  OF 
GENERAL  CONDITIONS 


Bog  Brook  Dams  No.  1 and  No.  2 are  earth  embankments  with 
masonry  corewalls.  Neither  structure  is  provided  with  a spillway; 
however,  the  reservoir  is  connected  by  a tunnel  to  East  Branch 
Reservoir  which  is  provided  with  a 500  foot  spillway. 

Two  major  depressions  were  observed  along  the  crest  of  Dam  No.  1: 
significant  seepage  and  saturated  ground  were  noted  at  the  junction 
of  the  north  abutment  and  the  downstream  slope  of  the  embank- 
. merit.  These -conditions-should  be  further  in Vesftig5‘e'd  to  determine"  * 
the  source  or  cause,  and  how  these  conditions  may  affect  the 
stability  of  Dam  No.  1. 

The  trees  and  brush  growing  on  Dam  No.  2 may  have  a deleterious 
affect  on  the  compacted  earth  embankment.  Trees,  brush  and 
vegetation  growing  on  Dam  No.  2 should  be  cut  near  the  ground 
surface  and  a further  investigation  made  to  determine  the  extent 
of  the  root  systems  before  further  remedial  measures  can  be 
recommended. 

Results  of  the  hydrclogic/hydraulic  analysis  indicate  that  the  dams 
could  be  overtopped  by  all  floods  exceeding  approximately  83  per 


cent  of  the  Probable  Maximum  Flood.  The  East  Branch  spillway  i3 
hydraulically  inadequate  to  pass  flood  flows  associated  with  the 
PMF;  however,  the  spillway  is  not  considered  "seriously  inadequate" 
as  cited  in  Engineering  Technical  Letter  No.  1110-2-234,  May  10, 
1978. 


O'BRIEN  & GERE  ENGINEERS,  INC. 


Colonel, Corps  of  Engineers 
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PHASE  I INSPECTION  REPORT 
NATIONAL  DAM  SAFETY  PROGRAM 
NAME  OF  DAMS  BOG  BROOK  NO.  1 ID#  00068 
BOG  BROOK  NO.  2 ID#  00069 


SECTION  I - PROJECT  INFORMATION 


1.1  GENERAL 


a.  Authority  - This  report  is  authorized  by  the  Dam 
Inspection  Act,  Public  Law  92-367,  and  has  been  prepared  in 
accordance  with  contract  #1467.021  between  O'Brien  and  Gere 
Engineers,  Inc.  and  the  New  York  State  Department  of  Environ- 
mental Conservation. 

b.  Purpose  of  Inspection  - The  purpose  of  this  inspec- 
tion is  to  evaluate  the  structural  and  hydraulic  conditions  of  Bog 
Brook  Dam  No.  1 and  Dam  No.  2 and  appurtenant  structures,  and  to 
determine  if  the  dams  constitute  a hazard  to  human  life  or 
property. 

1.2  PROJECT  DESCRIPTION 


a.  Description  of  Dams  and  Appurtenances  (From 
information  supplied  by  the  City  of  New  York,  Department  of 
. Environmental  .Protect!  qfv)  -The  Beg  -Brook  darhs*  dVe  located  fn 
southeastern  Putnam  County  about  l|  miles  east  of  Brewster,  New 
York.  The  impoundment  area  was  formed  by  the  construction  of 
Dam  No.  1,  across  a tributary  to  the  East  Branch  of  the  Croton 
River,  and  Dam  No.  2,  which  was  constructed  across  a depression 
on  the  dividing  line  between  the  watershed  of  Bog  Brook  and  that 
of  another  small  stream. 

According  to  the  section  drawings  supplied  by  the  New 
York  City  Department  of  Environmental  Protection,  both  dams  are 
rolled  earth  embankments  with  masonry  corewalls  extending  into 
bedrock.  The  upstream  slope  of  both  structures  is  protected  by 
stone  riprap.  Each  embankment  is  provided  with  a downstream  toe 
drainage  ditch  consisting  of  a trench  backfilled  with  cobbles. 

Bog  Brook  Dam  No.  1 has  a maximum  height  of  about  47 
feet,  is  approximately  1,340  feet  long  and  has  a top  width  of  about 
23  feet.  The  upstream  slope  is  2|  horizontal  to  1 vertical;  the 
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downstream  slope  is  2 horizontal  to  1 vertical.  Refer  to  Figure  5 
for  details  concerning  transverse  sections  of  this  embankment. 

A rectangular,  stone  masonry  outlet  structure  is  situated 
near  the  crest  and  near  the  center  of  Dam  No  1.  Flow  into  the 
structure  is  accomplished  through  four  openings,  one  at  the  toe  of 
the  upstream  slope,  one  at  mid-height  and  two  at  operating  pool 
level.  The  two  lower  inlets  are  controlled  by  sluice  gates  (each  3 
feet  by  5 feet)  housed  in  the  structure  and  are  provided  with 
stoplogs  upstream  of  the  gates.  The  upper  two  inlets  are  controlled 
by  stoplogs  placed  in  a slot  immediately  downstream  of  the  sluice 
gates.  Refer  to  Figure  6 of  the  appendix  for  a detailed  section  of 
this  structure. 

Two  thirty-inch  diameter  cast  iron  pipes,  housed  in  a 
horseshoe-shaped  brick-lined  LJlvert,  convey  the  discharge  through 
Dam  No.  1.  About  30  feet  beyond  the  downstream  toe  of 
embankment,  the  conduits  pass  through  a vault  containing  two 
horizontal  stem  gate  valves.  The  pipes  continue  downstream  about 
200  feet  where  the  discharge  from  each  pipe  exits  through  a 
fountain  orifice  into  a common  stilling  basin.  (See  Figure  8 of 
Appendix). 

A second  stone  masonry  outlet  structure  is  situated  on  the 
south  abutment  of  Dam  No.  1.  This  structure  houses  two  gate 
valves  and  a butterfly  valve  which  control  discharge  into  a 10  foot 
diameter,  brick-lined  connecting  tunnel.  (See  Figure  7 for  details). 
The  tunnel  is  2,200  feet  long  and  is  used  to  maintain  the  same 
operating  pool  level  in  Bog  Brook  and  East  Branch  (Sodom) 
Reservoirs. 

Bog  Brook  Dam  No.  2 has  a maximum  height  of  about  23 
feet,  is  approximately  1,936  feet  long  and  has  a top  width  of  12 
feet.  Both  the  upstream  and  downstream  slopes  are  2 horizontal  to 
1 vertical.  See  Figure  5 for  transverse  section  details. 

Bog  Brook  Reservoir  is  part  of  the  Croton  Water  Supply 
System;  the  Dams  and  Appurtenant  Structures  are  owned  by  the 
City  of  New  York  and  operated  by  the  Department  of  Water 
Supply. 


Bog  Brook  Dams  No.  1 and  No.  2 were  designed  by  the 
Aqueduct  Commissioners,  City  of  New  York  and  were  constructed 
by  David  R.  Paige  & Company  between  February  1889  and  August 
1893. 
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The  maximum  pool  elevation  of  419.15  feet  MSL  was 
recorded  on  October  16,  1955  and  corresponds  to  a discharge  of 
6,240  cfs  over  the  East  Branch  spillway. 


c. 


Reservoir  Data 

Maximum  Operating  Pool  (Reservoir  at  El.  416.55) 


Length  - 8,700  feet 
Area  - 399  acres 
Volume  - 13,500  acre-feet 


of  Dam  (El.  425) 


Length  - 9,500  feet 
Area  - 405  acres 
Volume  17,130  acre-feet 


Maximum  Pool  (PMF  - El.  425.5) 

Length  - 9,600  feet 

Area  - 408  acres 

Volume  - 17,460  acre-feet 

d.  Dam  Data 

Type  - earth  embankments 

Top  Elevation  - 425  feet  (Dam  No.l  and  No.2) 

Original  Ground  Elevations  - 378  feet  (Dam  No.l) 
402  feet  (Dam  No.2) 

Lengths  - 1,340  feet  (Dam  No.l);  1,936  feet  (Dam 
No.2) 

Top  Widths  - 25  feet  (Dam  No.l);  12  feet  (Dam 
No.2) 

Side  Slopes  - upstream  slope  2$:1  (Dam  No.l) 

upstream  slope  2:1  (Dam  No.l);  down- 
stream slope  2:1  (Dam  No.l  and  No.2) 


Zoning  - none 

Impervious  Core  - rubble  masonry:  10  feet  wide 
at  base  narrowing  to  4 feet  at  crest  (Dam 
No.  1);  4 feet  wide  at  base  narrowing 
to  2.5  feet  at  crest  (Darn  No.2) 


e.  Engineering  Data  - The  information  available  for 
review  of  Bog  Brook  Dam  No.  1 and  Dam  No.  2 included: 

1)  Data  Table  - New  York  City  Reservoirs 

2)  Excerpts  from  the  "Report  to  the  Aqueduct  Commis- 
sioners, 1887-1895" 

3)  Excerpts  from  the  "Report  to  the  Aqueduct  Commis- 
sioners, 1895-1907" 

4)  Profile  of  Flow  Diagram  for  Croton  System 

5)  Transverse  Section  Drawings  of  both  Bog  Brook 
Embankments 

6)  Plan  of  Dam  No.  1 and  Section  Drawing  of  Outlet 
Gatehouse 

7)  Plan  of  Connecting  Tunnel  and  Section  Drawing  of 
Connecting  Tunnel  Gatehouse 

8)  Elevation  Drawing  of  Upstream  Slope  of  Dam  No.l  and 
Section  Drawing  of  Outlet  Works 

9)  Dam  Report  by  the  Conservation  Commission,  State  of 
New  York,  dated  August  6,  1915 

10)  "Report  of  a Structure  Impounding  Water",  State  of 
New  York,  Department  of  State  Engineer  and  Surveyor 

1.4  OPERATING  AND  MAINTENANCE  PROCEDURES 

a.  Operation  - Two  30  inch  drain  pipes,  operable  for 
drawdown  and  low  flow  augmentation,  are  controlled  by  gate  valves 
located  in  the  outlet  gatehouse  and  valve  vault  downstream  of  Dam 
No.  1.  In  addition,  two  gate  valves  and  an  emergency  butterfly 
valve  for  control  of  discharge  through  the  connecting  tunnel  to 
East  Branch  Reservoir  are  available  for  drawdown  of  Bog  Brook 
Reservoir.  According  to  Mr.  John  Birrell,  Section  Engineer,  New 
York  City  Department  of  Environmental  Protection,  the  valves  are 
exercised  every  six  months;  and  adjusted  periodically  to  maintain  a 
minimum  conservation  discharge  of  5 million  gallons  per  day. 
Reservoir  elevation  readings  are  taken  daily. 
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b.  Maintenance  of  Dam  and  Operating  Facilities 
According  to  Mr.  Birrell,  maintenance  is  performed  on  a "most 
needed"  basis. 


c.  Flood  Warning  System  - According  to  Mr.  Birrell, 
inspection  crews  are  placed  on  round  the  clock  duty  during  periods 
of  high  runoff.  Reservoir  levels  are  checked  hourly,  and  high  pool 
levels  or  unusual  observations  are  reported  to  Mr.  Birrell  and  the 
Deputy  Chief  Engineer.  Mr.  Birrell  would  contact  local  police  and 
the  Civil  Defense  for  evacuation  of  downstream  areas  in  the  event 
of  impending  failure  or  overtopping. 


SECTION  2 - VISUAL  INSPECTION 


2.1  FINDINGS 

a.  General  - The  field  inspection  of  the  Bog  Brook 
embankments  took  place  on  July  17,  1978.  The  reservoir  water 
surface  elevation  was  about  415  feet  MSL  during  the  inspection. 
No  underwater  areas  were  inspected. 

b.  Dam  No.  1 - The  riprap  on  the  upstream  face  of  the 
dam  is  a poorly  graded  mix  of  large,  flat  boulders  (1  to  5 feet  in 
diameter)  and  small  rocks  (6  inches  or  less  in  diameter).  The 
boulders  appear  to  have  been  individually  selected  and  placed  to 
maximize  contact  between  adjacent  stones  while  the  cobbles  were 
used  as  filler  for  the  remaining  voids.  There  is  no  visible  vertical 
or  horizontal  displacement  of  the  boulders  but  some  of  the  cobble 
backfill  near  the  water  line  has  apparently  been  removed  by  wave 
action.  Brush  piles  composed  of  small  trees  and  bushes  are 
scattered  across  the  upstream  face.  This  vegetation  had  apparent- 
ly been  cut  down  to  root  level  shortly  before  the  field  inspection. 

The  dam  crest,  as  well  as  the  uppermost  four  feet  of  the 
upstream  slope,  is  grass  covered.  Two  long,  shallow  depressions 
were  noted  in  the  embankment  crest:  one  immediately  in  front  of 
the  center  gatehouse  and  another  approximately  150  feet  to  the 
north.  Each  depression  grades  parallel  to  the  long  axis  of  the  dam 
and  reaches  a maximum  depth  of  about  18  inches.  According  to  the 
operating  personnel,  these  features  have  been  noticeable  for  a 
period  of  years. 

The  entire  downstream  face  of  Dam  No.  1 is  covered  with 
grass  which  is  reported  to  be  mowed  about  twice  a year.  No 
indications  of  settlement  or  slope  misalignment  were  noted  on  the 
slope  during  the  inspection.  The  toe  drain  extending  from  the 
southeast  abutment  to  the  center  of  the  embankment  is  partially 
obscured  by  grass  and  brush  growing  amongst  the  cobble  backfill. 
Some  ponded  water  was  noted  in  the  drain  during  the  inspection. 
Seepage  was  observed  where  the  downstream  slope  of  the  embank- 
ment intersects  the  north  slope  of  the  stream  valley.  The  ground 
surface,  for  about  20  yards  to  either  side  of  the  intersection  and 
extending  from  the  valley  crest  to  the  toe  of  the  embankment  is 
generally  very  moist  and  saturated  in  a few  locations.  Wheel  ruts 
aboutl2  to  15  inches  deep  have  been  cut  into  the  embankment  and 
valley  slopes  in  this  area  by  the  mowing  equipment. 
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c.  Dam  No.  2 - The  riprap  protection  on  the  upstream 
face  of  this  embankment  is  similar  to  the  riprap  on  Dam  No.  1. 
The  entire  upstream  slope  and  crest  of  the  dam  is  heavily 
overgrown  with  small  trees  and  brush.  In  addition  to  this 
vegetation,  the  downstream  slope  supports  trees  as  tall  as  50  feet. 
(Visual  inspection  of  this  structure  was  limited  to  walking  a 
footpath  along  the  dam  crest,  inspecting  the  upstream  and 
downstream  slopes  at  randomly  selected  locations  and  walking 
through  the  woods  parallel  to  and  below  the  downstream  toe). 
Although  no  evidence  of  seepage  or  slope  misalignments  was 
evident,  observations  were  severely  limited  due  to  dense  vegeta- 
tion. 


d.  Outlet  Works  - All  of  the  original  eguipment  inside 
the  center  outlet  gatehouse,  including  the  floor  gratings,  pulley 
hoists  and  supporting  steel  beams  appear  to  be  in  fair  condition. 
The  sluice  gate  controlling  the  lowest  inlet  was  completely  opened 
at  the  time  of  inspection  while  the  other  gate  was  inoperable  and 
scheduled  for  repairs.  Both  of  the  downstream  stoplog  slots  were 
closed;  spillage  (about  30  gpm)  into  the  southern  outlet  conduit 
was  evident  due  to  improper  seating  of  the  individual  planks. 

The  tunnel  gatehouse  situated  on  the  south  abutment  of 
Dam  //I  als?  appears  to  be  in  fair  condition.  The  butterfly  valve 
located  just  upstream  of  the  two  sluice  gates  is  inoperable,  and 
according  to  the  operator,  the  valve  stem  is  rusted  out  with  the 
valve  in  the  open  position.  The  two  gate  valves  were  not  operated 
at  the  time  of  inspection. 

The  valve  vault  and  tunnel  housing  for  the  outlet  conduits 
appears  to  be  in  good  condition.  There  was  no  evidence  of  flow  in 
the  tunnel  at  the  time  of  inspection  but  some  standing  water  (about 
6 inches  deep)  was  noted  on  the  floor  of  the  vault. 

e.  Stilling  Basin  and  Downstream  Channel  - Extensive 
underwater  plant  growth  was  observed  in  the  stilling  pond  and  vines 
were  seen  growing  between  the  rocks  which  form  the  walls  of  the 
basin.  The  cross-section  of  the  stone  lined  channel  downstream  of 
the  stilling  basin  appears  uniform  but  is  overgrown  with  weeds  and 
brush.  Flow  from  the  stilling  basin  is  conveyed  through  a 7 foot 
diameter  culvert  under  a road  located  about  100  yards  downstream 
of  the  dam. 


f.  Reservoir  Area  - The  natural  ground  surrounding 
the  reservoir  has  a moderate  to  steep  slope  and  is  well  covered 
with  trees  and  brush. 


SECTION  3 - HYDROLOGY/HYDRAULICS 


According  to  the  Recommended  Guidelines  for  Safety 
Inspection  of  Dams,  the  Spillway  Design  Flood  is  the  Probable 
Maximum  Flood  (PMF).  The  PMF  was  calculated  from  the  12  hour 
Probable  Maximum  Precipitation  (PMP),  using  a loss  rate  of  0.1 
inches  per  hour.  The  flood  hydrograph  was  constructed  from  the 
Snyder  unit  hydrograph  using  average  coefficients.  Flood  routing 
through  the  "Double  Reservoir  1"  was  performed  assuming  the 
gated  outlets  to  be  closed,  and  the  crest  of  the  East  Branch 
spillway  to  be  at  425  feet  MSL.  The  peak  inflow  and  outflow  rates 
were  calculated  as  58,000  cfs  and  55,500  cfs  respectively.  The 
peak  outflow  corresponds  to  a stage  of  9 feet  above  the  spillway 
crest  (0.5  feet  above  the  top  of  dam).  Peak  inflow  and  outflow 
rates  for  one-half  of  the  PMF  were  calculated  as  29,000  cfs  and 
25,500  cfs  respectively.  The  spillway  capacity  was  calculated  to  be 
approximately  43,000  cfs.  Although  the  spillway  capacity  is 
insufficient  to  pass  the  PMF,  it  will  safely  discharge  at  least  one- 
half  of  the  PMF,  and  is  therefore  not  considered  seriously 
inadequate,  a3  cited  in  ETL  1110-2-234. 

A drawdown  analysis  was  performed  assuming  discharge 
from  the  two  36  inch  pipes,  the  connecting  tunnel  closed,  the 
starting  water  surface  at  the  spillway  crest,  and  2 cfs  per  square 
mile  inflow  (7.5  cfs).  According  to  the  calculations,  complete 
drawdown  of  the  reservoir  would  take  30  days. 


SECTION  4 - STRUCTURAL  STABILITY 


4.1  VISUAL  OBSERVATIONS  AND  DATA  REVIEW 


Two  observations  were  made  during  the  visual  inspection  of 
Dam  No.  1 which  suggest  the  existence  of  unstable  conditions: 
The  two  long,  narrow  depressions  in  the  dam  crest  indicate  the 
possible  loss  of  material  from  the  embankment  due  to  fines 
migration,  and  the  saturated  ground  and  seepage  observed  at  the 
north  abutment  indicate  that  uncontrolled  seepage  path(s)  have 
developed  through  the  embankment  or  valley  slopes. 

The  entire  embankment  of  Dam  No.  2 is  overgrown  with 
trees,  brush  and  vegetation.  The  roots  of  the  large  trees  on  the 
slopes  may  be  providing  seepage  paths  which  could  lead  to  future 
piping.  These  trees  could  also  be  uprooted  by  high  winds,  which 
would  result  in  the  removal  of  a large  volume  of  material  from  the 
embankment. 

No  design  data  was  made  available  for  either  Bog  Brook 
Dam  No.  1 or  No.  2. 

4.2  GEOLOGY  AND  SEISMIC  STABILITY 


Bog  Brook  Reservoir  is  located  in  the  New  England  Uplands 
physiographic  province.  The  rocks  in  this  province  are  either 
metamorphic  or  igneous,  and  the  land  forms  show  a close 
relationship  to  the  relative  durability  of  these  rocks.  Both  of  the 
Bog  Brook  embankments  are  founded  upon  metamorphic  Precam- 
H n hornblende  gneiss  and  amphibolite.  According  to  the 
,-ussion  on  Dam  No.  1 in  the  "Report  to  the  Aqueduct 
Commissioners,  1887-1895",  the  upper  zone  of  this  bedrock,  was 
sic,  "excavated  to  a considerable  depth  to  avoid  the  percolation  of 
water  through  its  fissures."  The  apparent  weathered  condition  of 
this  rock  necessitated  excavations  as  deep  as  50  feet  below  the 
original  ground  surface  in  an  effort  to  encounter  competent 
material  on  which  to  found  the  masonry  corewall.  Figure  8 of  the 
Appendix  shows  a plot  of  the  bottom  of  the  corewall,  the  top  of 
rock  and  the  goundline  along  the  center  of  Dam  No.  1. 

No  fault  zones  or  lineaments  are  known  to  exist  in  the 
vicinity  of  the  dams  or  reservoir.  The  structures  are  located  in 
Seismic  Risk  Zone  1 of  the  Seismic  Zone  Map  of  Contiguous  States 
and  it  appears  that  static  stability  conditions  are  satisfactory. 
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SECTION  5 - ASSESSMENT,  RECOMMENDATIONS/REMEDIAL  MEASURES 


5.1 


ASSESSMENT 


The  depressions  in  the  crest  of  Dam  No.  1 may  be 
indicative  of  fines  migration  through  the  embankment  although  no 
evidence  of  seepage  or  misalignments  was  noted  on  the  downstream 
slopes  immediately  below  the  depressions.  Surface  erosion  does  not 
appear  to  be  the  cause  of  the  depressions  since  the  ground  surface 
is  uniform  and  there  is  no  standing  water  or  excessive  moisture  at 
the  low  points.  The  operating  personnel  stated  that  these  features 
have  remained  unchanged  for  at  least  eight  years. 


According  to  Mr.  Birrell,  Section  Engineer,  the  seepage  and 
saturated  ground  at  the  north  abutment  of  Dam  No.  1 has  existed 
for  a number  of  years  except  during  extended  periods  of  dry 
weather.  Fine-grained  soil  is  not  in  evidence  either  in  the  seepage 
or  as  accumulated  deposits  on  the  dam  and  valley  slopes.  The 
"Report  to  the  Aqueduct  Commissioners,  1895-1907"  states,  sic 
"notwithstanding  that  precaution  (extending  the  corewall  into  what 
was  considered  competent  bedrock),  a slight  infiltration  occurs, 
which  has  been  collected  in  a system  of  drains  and  led  finally 
through  small  pipes,  where  its  volume  can  be  constantly  observed." 
The  location  of  these  pipes  is  unknown  and  it  is  possible  that  the 
observed  seepage  is  a result  of  a clogged  drain  system. 


The  root  systems  of  the  trees  and  brush  growing  on  Dam 
No.  2 may  have  a deleterious  affect  upon  the  compacted  materials 
in  the  embankment  and  provide  seepage  paths  which  could  lead  to 
future  piping  and  failure  of  the  structure.  In  addition,  high  winds 
could  uproot  the  trees  and  remove  large  portions  of  the  embank- 
ment. 


Results  of  the  hydrologic/hydraulic  analysis  indicate  that 
the  dams  could  be  overtopped  by  all  floods  exceeding  approximate- 
ly 83  per  cent  of  the  Probable  Maximum  Flood.  The  East  Branch 
spillway  is  hydraulically  inadequate  to  pass  flood  flows  associated 
with  the  PMF;  however,  the  spillway  is  not  considered  "seriously 
inadequate"  as  cited  in  Engineering  Technical  Letter  No.  1110-2- 
234,  May  10,  1978. 
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5.2 


RECOMMENDATIONS/REMEDIAL  MEASURES 


A boring  program  should  be  initiated  at  several  sections 
(including  the  depressed  areas)  of  the  embankment  to  include,  but 
not  be  limited  to,  determination  of  the  composition  and  in-situ 
properties  of  the  embankment  and  foundation  materials  to  establish 
if  they  are  satisfactory  for  the  embankment,  corewall  and 
foundation  as  designed  and  constructed;  to  assist  in  the  determina- 
tion of  the  cause  of  the  seepage  and  to  detect  possible  fines 
migration.  The  results  of  these  investigations  should  be  used  to 
perform  seepage  and  stability  analyses  for  the  embankment. 

The  inoperable  valves  in  the  connecting  tunnel  gatehouse 
and  the  outlet  gatehouse  should  be  repaired.  The  trees  and  brush 
growing  on  Dam  No.  2 should  be  cut  near  the  ground  surface  and  an 
investigation  made  to  determine  the  extent  of  the  root  systems 
before  additional  measures  are  undertaken.  The  toe  drainage  ditch 
for  both  structures  should  be  cleared  of  debris  and  vegetation  to 
insure  proper  collection  of  runoff  and  seepage. 
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Visual  Inspection 
Those  1 


OBSERVATIONS  REMARKS  OR  RECOMMENDATIONS 


RIPRAP  FAILURES  Some  minor  loss  of  cobble  backfill  All  growth  on  Dam  No. 

noted  at  the  waterline  on  Dam  No.  1.  should  be  removed. 
Dense  vegetation  on  Dam  No.  2 
obstructed  visual  detection  of  this 
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Reported  by' j- 


*» 

.V.  . . 


STATE  OF  NEW  YORK 

DKPARTMKNT  OK 

£?tv.iv  ^ur^uiar  ixuft  0?nrui*ijru* 

ALBANY 


Report  of  a Structure  Impounding  Water 


To  assist  in  carrying  out  the  provisions  of  Section  22  of  the  Conservation  Law,  being  Chapter  LXV  of  the 
Consolidated  Laws  of  New  York  State,  relating  to  safeguarding  life  and  property  and  the  erection,  reconstruction, 
or  maintenance  of  structures  for  impounding  water,  owners  of  such  structures  arc  requested  to  fill  out  as  completely 
as  possible  this  report  form  for  each  such  dam  or  reservoir  owned  within  the  State  of  New  York  for  which  no  plans 
or  reports  relative  thereto  arc  011  file  in  this  Department,  and  to  return  this  report  form,  together  with  prints  or 
photographs  explanatory  thereof  to  this  department. 

Bop  Brook  !>am , Kb . 1 Croton  Pi 

1.  The  structure  is  on .BO-t;-*il‘QQk flowing  into  . Snat.  hvnnah  nf in  the 


Town  of &ou.theo,ii.t County  of Putnam. 


-...about 

Co. .Mew 


•£- a -rai  roni—tlvc 

,G:\r  « >.  t.is'.J  nco  ar.d  dir.cti'n  fn.ni  a u\!i-l.ir,wn  \ dam,  viliag-c 
"*■  0 *IVw  • 


-CjxO-S 

main  cros*- 


and  ..Pe.YA.  York. 

s-Poad-s --in.BodoKv.  Putnam 

or  mouth  of  a stre  .m) 


2.  Js  any  part  of  the  structure  built  upon  or  does  its  pond  flood  any  State  lands?JlQ. 

3.  The  name  and  address  of  the  owner  is.....th.e....Qi.tX1...0.f..Aiew..  York. 


4.  The  structure  is  used  for .impounding ..water  . f o r wat er . ...sun ply 

5.  The  material  of  the  right  bank,  in  the  direction  with  the  current,  is ; at  the 

spillway  crest 'elevation  this  material  has  a top  slope  of inches  vertical  to  a foot  horizontal  on  the 

center  line  of  the  structure,  a vertical  thickness  at  this  elevation  of feet,  and  the  top  surface  extends 

for  a vertical  height  of. feet  above  the  spillway  crest. 

6.  The  material  of  the  left  bank  is ;.  has  a top  slope  of inches 

to  a foot  horizontal,  a thickness  of feet  and  a height  of feet. 

7.  The  natural  material  of  the  bed  on  which  the  structure  rests  is  (clay,  sand,  gravel,  boulders,  granite,  shale, 

slate,  limestone,  etc.) S.ailii.,. . ViTUV el..  Ond. . ha n n 


»s.  State  tiie  eliarueter  ot  the  bed  and  the  banks  in  respect  to  the  hardness,  perviousness,  water  lxiaring,  eiuvt 
of  exposure- to  a’r  ar.d  to  water,  uniformity,  etc 


A24 


m 


9.  If  the  kd  is  in  layers.  arc  the  layers  horizontal  or  If  inclined  v.h.r.  is  t'  o 

direction  of  the  horizontal  01m 'i.pping  rclulho  to  the  axis  of  the  main  structure  and  the  inclination  and  dir* vt  ion 
tf  the  layers  in  a plane  perpcmicnlnr  to  the  horizontal  outcropping? 


10.  Wlial  is  the  thickness  of  the  lavers?. 


1 1.  Are  there  any  porous  seams  or  fissures?. 


••■"by  "Hoi”' Brbbk‘’‘D-vr.sT 

12.  The  watershed  r.t  the  above  structure  and  draining  into  the  ponel  fonned/lltcrcby  is  3.  t>7- square  miles. 

13.  The  ponel  area,  at  the  spillway  crest  elevation  is 39.9. acres  and  the  pon.l  impounds 588. 

cubic  feet  of  water. 

14.  The  maximum  known  !’.ow  of  the  stream  at  the  structure  was cubic  feet  per  second  on 


13.  lias  the  spillway  capacity  ever  been  exceeded  by  a high  flow? 17,0 

Can  any  possible  ficccl  flow  from  the  pond  otherwise  than  through  the  wastes  noted  under  ij  and  iS  of  this 

report? 1X0 If  so,  give  the  location,  the  length  and  the  elevation  relative  to  tiro  spillway  crest  and  the 

character  and  slopes  of  the  ground  ;of  such  possible  wastes 1 ... 

:t\i axiaesvs , 

16.  State  if  any  damage  to  life  cr  to  any  buildings,  roads  or  other  property  could  be  caused  by  any  po.  ;:.?e 
failure  of  the  above  structure.  Describe  the  location,  the  character  and  the  use  of  buildings  below  the  structure 
which  might  be  damaged  by  any  failure  of  the  structure;  of  roads  adjacent  to  or  crossing  the  stream  below  the 
structure,  giving  the  lowest  elevation  of  the  roadway  above  the  stream  bed  and  giving  the  shape,  the  height  and  the 
width  of  stream  openings;  and  of  any  embankments  or  steep  slopes  that  any  flood  could  pass  over.  Also  indicate 

the  character  and  use  made  of  the  ground  below  the  structure 

. . ..Ho  ere- at  ..damag.es  .or.  lost;  of. .life  .would  .be  ..caused  by. ..the  failure.,  of. .... 
the  dam.  


17.  Wastj-.s.  The  spillway  of  the  above  structure  is feet  long  in  the  clear;  the  waters  arc 

h A.d  at  the  right  end  by  a the  top  of  which  is feet  above  the  spillway- 

crest,  and  lias  a lop  width  of feet;  and  at  the  left  end  by  a , the 

top  of  which  is feet  above  the  spillway  cast,  an  t has  a top  width  of fi.tr 

* ry  t , 

iS.  Th-.re  i • also  f r ilo  .1  discharge#  pipes 3.6. inches  iuddo  diameter  and  the  hot t-  .n  is  vut....s. 

f ex  below  1 be  .....LjwyciiXtmiVv't  a (sluice,  gate  outlet; fix'.  wide  in  the  <.!  • w by 

f cl  high,  a r.il  the  bottom  is feet  below  the  .-pillway  crest. 


it).  Apron. 


19.  Apron.  lJcluw  the  spillway  then?  is  xnkpivm:  ;;X:of:  a.  ?.-•  rea  • ,7:  o te  . c*ha r.nc  1 ... 

ai * 

---h-' !«.. 1L«I5  * i,-^;‘;ii;ihiek.  The  downstream  rifle  of  the  apron  has  a thickness  of 


* f.  r a width  •:? feet. 

20.  Has  the  structure  any  weaknesses  which  arc  liable  to  cause  its  failure  in  high  (lows? 


ai.  Sketches.  On  the  back  of  this  report  make  a sketch  to  scale  for  each  dili'eront  cross-scctioii  of  the  above 
structure  at  the  greatest  depth ; giving  th.c  height  and  the  depth  from  th  r surface  of  the  foundation,  the  bottom  width, 
the  top  width  (for  a concrete  or  masonry  spillway  at  two  feet  below  the  crest),  the  elevation  of  the  top  in  reference 
to  the  spillway  crest,  the  length  of  the  section,  and  the  material  of  which  the  section  is  constructed;  on  the  spillway 
section  show  a cross  section  of  the  apron,  giving  its  width,  thickness  and  material,  and  show  the  abutment  or  wash 
wall  at  the  end  of  the  spillway,  giving  its  heights  and  thickness.  Marl:  each  section  with  a capital  letter.  Also 
sketch  a plan;  show  the  above  sections  by  their  top  lines,  giving  th.c  mark  and  the  length  of  each;  the  openings  by 
their  horizontal  dimensions;  the  abutments  by  their  top  width  and  lop  lengths  from  the  upstream  face  of  the  spill- 
way section;  and  outline  the  apron.  Also  sketch  an  elevation  of  each  end  of  the  structure  with  a cross  section  of 
the  banks,  giving  the.  depth  and  width  excavated  into  the-  banks. 


22.  Water  Sltpi.y.  The  waters  impounded  by  the  above  structure  have  (irrt)  been  used  for  a public  water 
supply  since .1891 by -the -Ci-ty-o£-~Gvf- -Yorfc-i - 


Spillway.  There  is  no  spillway  for 
Reservoir  is  connected  by  a tunnel 

which  has  a s^illvay,  500  feet  wide 


this  dam  as  the  hog  Broolc 
ith  the  oodom  Reservoir, 


Ace.  i?t 


■ r.;  i ‘ ; co-aii1  i.seiy  r>.  j far  c c :V„u  in  yiv.:  I’.i.tr;  !.  i;  a‘.  ones  ta  tfce 


fir  ate  o.i"  Nr.w  Yen. 


C o ; i"  r ■ v a no?  ^ Co:  a : . s 2 1 o r j 

Al.HA.'n 


RL-PORT 


V.'.TJOX  COMMISSION, 


191 


Division  of  Inland  Watkks. 


Gknti.kmcn: 


I bn vo  the  honor  to  make  the  following  report  in  relation  to  the  structure  known  as 

This  dmn  is  situated  upon  the.... 

in  the  Town  of  , . . . County, 


< County, 


about  /.  '^A* from  the  Village  tyyGv$/«v\ 


...  stream  from  the  dam,  to  the....:...- 

t«  ’•;  .v  •.•...:••.••  v»  i*»  -re 


The  dam  is  now  owned  by - 

;.S;,i  was  built  in  or  about  the  year  ./^^4an  l was  extensively  repaired  or  reconstructed 


miring  r.ie  yea: 


A<  it  now  stands,  the  spillway  portion  of  this  dam  is  built  oi.  .,<  . .V 

✓ A . f * - •' 

t..:  iM.  other  perilous  ;uo  bunt  of — ......  * • - • * * - - * 


\:J,  :,.k  'SJ 


y •* 

C ; 7 ^ 


A--  nearly  as  1 can  leant,  the  character  of  the  foundation  bed  under  the  spillway  portion 
a*  dam  is  and  trader  the  remaining  portions  such 


< »i  i .i'  u.'i  «!l  I'' 

i • >r.iv lilt  *'  *•  • 1 **'« ! •>  — 


///,/  AV  Q; 


A 5*A 


or  bad  condition,  deacrUras  p.iriicuiarly 


stat;;  or  nfav  vorjc 

l.»!  i'AK't'.MENT  OJ' 

Ci'atf  Euai^sr  mb  Dantanu* 

*•  V/ 

AL11ANY 


Report  of  a Structure  Impounding  Water 


To  assist  i:i  carrying  out  the  provisions  of  Section  22  of  the  Conservation  Law,  being  Chapter  LXV  of  the 
Consolidated  Laws  of  New  York  State,  relating  to  safeguarding  life  and  property  and  the  erection,  reconstruction, 
or  maintenance  of  structures  for  impounding  water,  owners  of  such  structures  are  requested  to  fill  out  as  completely 
as  possible  this  report  form  for  each  such  dam  cr  reservoir  owned  within  the  State  of  New  York  for  which  no  plans 
or  reports  relative  thereto  are  on  file  in  this  Department,  and  to  return  this  report  form,  together  with  prints  or 
photographs  explanatory  thereof  to  this  department. 

oor  Brook  .j.xi  Iio.2  st.  tlr3 

1.  The  structure  is  aL  ,£.(&£ j5r..v..o..c>lQ.;i flcsaiitgxitop .11  os  .lirc.ol-.Hoscr.YOirin  the 

Town  of S.o.uih.cc  tit. County  oftTriii&rR -sUJit  w York  - 

.rti.l.c.r.  .. /tria-'-ub  -o i....7Vv  - — yw o ol . --L ’. : ts  --llov  ii  rj-^n  * **t-  to ■■  ccydtt'i* •— 

3.  Is  any  part  c<f  the  structure  built  upon  or  docs  its  pond  flood  any  Plate  lands? HO. 


3.  The  name  and  address  of  the  owner  is..'/..^ 


4.  The  structure  is  used  TVn-...i.UlP.B!?.T}.n.l?tp...v;a1e  r f o:\  rat  or  . Pt'.rr-l.v 

5.  The  material  of  the  right  bank,  in  the  direction  with  the  current,  is ; at  the 

spillway  crest  elevation  this  material  has  a top  slope  of inches  vertical  to  a foot  horizontal  on  the 

center  line  of  the  structure,  a vertical  thickness  at  this  elevation  of feet,  and  the  top  surface  extends 

for  a vertical  height  of feet  above  the  spillway  crest. 

6.  The  material  of  the  left  bank  is 1 ; lias  a top  slope  of inches 

to  a loot  horizontal,  a thickness  of feet  and  a height  of feet. 

7.  The  natural  material  of  the  bed  on  which  the  structure  rests  is  (clay,  send,  gravel,  boulders,  granite,  shale, 

slate,  limestone.  mf.:1 :.Y  1 ti  r.'  b;v  f. part 


S.  State  the  character  of  the  Led  and  the  bant  s in  respect  tv)  the  hanlmv-.,  p rviousness,  water  Waring,  envoi 
of  exposure  to  air  and  to  water,  uniformity,  etc 


1 


9.  If  the  Ml  is  in  layers,  arc  the  layers  horizontal  or  inclined? If  inclined  what  is  the 

direction  of  the  horizontal  outcropping  relative  to  the  axis  of  the  main  structure  and  the  inclination  and  direction 
of  the  layers  in  a plane  perpendicular  to  the  horizontal  outcropping 


10.  What  is  the  thickness  of  the  layers? 


ii.  Are  there  any  porous  seams  or  fissures?.. 


Yy  ro y r'r('^r  T'r '■)*  *V'*0*'£  .. 

1 2.  The  watershed  at  the  alrovc  structure  and  draining  into  the  pond  formety thereby  is — jZ..U/.square  miles. 

of  t ho  Ttpc-  ■'•ooV  ar-^vH? 

13.  The  pond  arci/at  the  spillway  crest  elevation  is .acres  and  the  pond  impounds..  


cubic  feet  of  water. 


14.  The  maximum  known  flow  of  the  stream  at  the  structure  was cubic  feet  per  second  On 


15.  Has  the  spillway  capacity  ever  been  exceeded  by  a high  flow?  H.O.. - 

Can  any  possible  flood  flow  from  the  pond  otherwise  than  through  the  wastes  noted  under  17  and  18  of  this 

report? r»o. If  so,  give  the  location,  the  length  and  the  elevation  relative  to  the  spillway  crest  and  the 

character  and  slopes  of  the  ground  of  such  possible  wastes 


16.  State  if  any  damage  to  life  or  to  any  buildings,  roads  or  other  property  could  be  caused  by  any  possible 
failure  of  the  above  structure.  Describe  the  location,  the  character  and  the  use  of  buildings  below  the  structure 
which  might  be  damaged  by  any  failure  of  the  structure;  of  roads  adjacent  to  or  crossing  the  stream  below-  the 
structure,  giving  the  lowest  elevation  of  l ho  roadway  above  the  stream  bed  and  giving  the  shape,  the  height  and  the 
width  of  stream  openings;  and  of  any  embankments  or  steep  slopes  that  any  flood  could  pass  over.  Also  indicate 

the  character  and  use  made  of  the  ground  below-  the  structure 

16. ..irc  .crrsat  danages..  i.oti.l.d  he.  cm u?e.d i?...yhe.  dnrn ...should  fell.. 


17.  Wastes.  The  spillway  of  the  above  structure  is feet  long  in  the  clca--;  the  waters  ate 

held  at  the  right  end  by  a the  top  of  which  is..._ -feet  above  the  spillwaj 

crest,  and  has  a top  width  of feet;  and  at  the  left  end  bj  a 

top  of  which  is feet  r.lxno  the  spillway  crest,  and  has  a top  width  of feet. 

no 

18.  There  is  o/'Vfofilood  discharge  a pipe incho  inside  diameter  and  the  bottom  is 

f„ct  Mow  the  spillway  crest;  and  a (sluice,  gate  outlet) feet  wide  in  the  clear  by. - 

■'ect  high,  and  the  bottom  is feel  lxlow  the  spillway  crest. 


* ig.  Apron*.  ltclc*\v  the  spillway  there  is;<ja  apron  Rui«*.JJ 

b.  I wide  and  feet  thick.  '1  lie  downstream  side  of  the  apron  has  a thickness  of. 

for  a width  <•[ fo*t. 

20.  lias  Ike  structure  any  weaknesses  which  are  liable  to  cause  its  failure  in  high  flows? 


feet 


2 1 . Sketches.  On  the  back  of  this  report  make  a sketch  to  scale  for  each  different  cross-section  of  the  above 
structure  at  the  greatest  depth;  giving  the  height  and  the  depth  from  the  surface  of  the  foundation,  the  bottom  width, 
the  top  width  (for  a concrete  or  masonry  spillway  at  two  feet  below  the  crest),  the  elevation  of  the  top  in  reference 
to  the  spillway  crest,  the  length  of  the  section,  and  the  material  of  which  the  section  is  constructed;  on  the  spillway 
section  show  a cross  section  of  the  apron,  giving  its  width,  thickness  and  material,  and  show  the  abutment  or  wash 
wall  at  the  end  of  the  spillway,  giving  its  heights  and  thickness.  Mark  each  section  with  a capital  letter.  Also 
sketch  a plan;  show  the  above  sections  by  their  top  lines,  giving  the  mark  and  the  length  of  each;  the  openings  by 
their  horizontal  dimensions;  the.  abutments  by  their  top  width  and  top  lengths  from  the  upstream  face  of  the  spill- 
way section;  and  outline  the  apron.  Also  sketch  an  elevation  of  each  end  of  the  structure  with  a cross  section  of 

the  banks,  giving  the  depth  and  width  excavated  into  the  banks. 

22.  Water  Sltry.  The  waters  impounded  by  the  above  structure  have  (not)  been  used  for  a public  water 
supply  since.10.Di by...t.M  ..C.ivy  Q.f . iLew  York 


F^mv-av.  There  is  no  snillv-sy  "or  this  don  an  the  h0g  Brool: 

ocnwetol  tv  a twmal  the  Sodom  p.aservoir  o».t 

£ "AiSoa  * «1  a willwr.  W»  feat 


